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CLAIMS 

What is claimed is: 

(\ 5/ 1 . In a computer, a method for obtaining resourc/ usage information from a node of 
^ a network, the method comprising the steps M: 

generating, for a data element, a vsdue for a parameter within the data 
element that will cause the node of the ifetwork to determine that the data element 
is stale when the node of the network/receives the data element; 
10 sending the data element to/the node of the network; and 

receiving a signal from the node of the network, the signal including (i) an 
indication that the node of the /etwork has removed the data element from the 
network, and (ii) resource u^ge information describing usage of resources within 
S the node of the network, 

n 15 

2. The method of claim / wherein the node of the network (i) includes multiple 

f resources and (ii) isvtapable of processing non-stale data elements using different 

u. / 

□ combinations of ^e multiple resources, and wherein the step of receiving includes 

the step of: 

20 acquimig, as the resource usage information, a history which identifies a 

combination of the multiple resources that processed the data element as a 
non-stale flata element. 
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The method of claim 1 wherein the paramet)/r within the data element is a 
Time-To-Live field, the contents of whicVidentify a limit to the number of 
remaining nodes which can process the/ata element within the network, wherein 
the signal is an Internet Control MeM&ge Protocol error message, and wherein the 
step of receiving includes the step/f: 

acquiring, as the indication that the node of the network has removed the 
data element from the networi^ a notification that the limit to the number of 
remaining nodes which cai/process the data element within the network has been 
reached. / 

The method of clami 1 wherein the computer includes a database, and wherein the 
method further comprises the step of: 

extractifog the resource usage information from the signal; 

updafing contents of the database with the extracted resource usage 
information; and 

mning the node of the network based on the updated contents of the 
database. 
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An apparatus for obtaining resource usage information from a node of a network, 
comprising: / 

a network interface for connecting to the network; and 
a controller coupled to the network interface, the controller being 
configured to: / 

generate, for a data element, a value for a parameter within 
the data element Aat will cause the node of the network to 
determine that/the data element is stale when the node of the 
network receives the data element, 

seiM the data element to the node of the network through 
the network interface, and 

/eceive a signal from the node of the network, the signal 
including (i) an indication that the node of the network has 
removed the data element from the network, and (ii) resource usage 
infi&rmation describing usage of resources within the node of the 
n/twork. 

The apparatu/of claim 5 wherein the node of the network (i) includes multiple 
resources arid (ii) is capable of processing non-stale data elements using different 
combinations of the multiple resources, and wherein the controller includes: 

ci/rcuitry that acquires, as the resource usage information, a history which 
identifies a combination of the muhiple resources that processed the data element 
as a ndn-stale data element. 
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The apparatus of claim 5 wherein the parameter within the data element is a 
Time-To-Live field, the contents of which idermfy a limit to the number of 
remaining nodes which can process the data dement within the network, wherein 
the signal is an Internet Control Message Pyfotocol error message, and wherein the 
controller includes: / 

circuitry that acquires, as the in/ication that the node of the network has 
removed the data element from the n^work, a notification that the limit to the 
number of remaining nodes which /an process the data element within the 
network has been reached. / 

The apparatus of claim 5 further comprising: 

a memory, coupled t^the controller, which stores a database, wherein the 
controller is configured Xo J 

eyract the resource usage information from the signal; 
ypdate contents of the database with the extracted resource 
usage information; and 

/ tune the node of the network through the network interface 
baped on the iipdated contents of the database. 
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A computer program product that includes a ccmiputer readable medium having 
instructions stored thereon for obtaining resource usage information from a node 
of a network, such that the instructions, ^en carried out by the computer, cause 
the computer to perform the steps of: / 

generating, for a data element a value for a parameter within the data 
element that will cause the node of the network to determine that the data element 
is stale when the node of the network receives the data element; 
sending the data elememt to the node of the network; and 
receiving a signal irpm the node of the network, the signal including (i) an 
indication that the node oi the network has removed the data element from the 
network, and (ii) resounce usage information describing usage of resources within 
the node of the netwowc. 

The computer proa^tam product of claim 9 wherein the node of the network (i) 
includes multiplor resources and (ii) is capable of processing non-stale data 
elements usin^ifferent combinations of the multiple resources, and wherein the 
step of receiying includes the step of: 

accmiring, as the resource usage information, a history which identifies a 
combination of the multiple resources that processed the data element as a 
non-staLe data element. 
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In a node of a network, a method for providing resource usage information, the 
method comprising the steps of: / 

receiving a data element from a/source computer of the network; 

determining that the data eleinent is stale based on a parameter within the 
data element; and / 

removing the data elemmt from the network and sending a signal to the 
source computer of the network, the signal including (i) an indication that the 
node of the network has removed the data element from the network, and (ii) 
resource usage informatic/n describing usage of resources within the node of the 
network. / 

The method of clami 1 1 wherein the node of the network (i) includes multiple 
resources and (ii/is capable of processing non-stale data elements using different 
combinations of the multiple resources, and fiarther comprising the steps of: 

after me step of determining, processing the data element as a non-stale 
data elemenft using a combination of the multiple resources; and 

generating, as the resource usage information, a history which identifies 
the conipination of the multiple resources that processed the data element as a 
non-stale data element. 
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The method of claim 1 1 wherein the parameter ^mhin the data element is a 
Time-To-Live field, the contents of which idei/ify a limit to the number of 
remaining nodes which can process the dat^lement within the network, wherein 
the step of determining includes the sten/bf: 

updating a value defined by the contents of the Time-To-Live field 

of the data element to detennine that the limit to the number of remaining 

nodes which can process/ftie data element within the network has been 

reached, and / 
wherein the step of removing and sending includes the step of: 

providing/4s the signal to the source computer of the network, an 

Intemet Contro/Message Protocol error message. 

The method of claim 1 1 wherein the node of the network is capable of processing 
data elements b^ed on a tuning attribute, and wherein the method further 
comprises th^teps of: 

receiving, from the source computer, a tuning command based on the 
resource usage information; and 

adjusting the tuning attribute based on the tuning command in order to 
change/a manner in which the node processes data elements. 
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A network node for providing resource usage information, comprising: 
a network interface for connecting to the network; 
a controller coupled to the network interface, the (MtroUer being 
configured to; // 

receive a data element from a source computer of the 
network through the network interfile; 

determine that the data ejfement is stale based on a 
parameter within the data elei/ent; and 

remove the data element from the network and send a 
signal to the source cojrtputer of the network through the network 
interface, the signaHncluding (i) an indication that the node of the 
network has rejatoved the data element from the network, and (ii) 
resource usagQ information describing usage of resources within 
the node of the network. 



The network node of claim 15 wherein the qmitroller includes: 
multiple resources; and 

a control module, coupled to th^multiple resources, which is capable of 
processing non-stale data elements u^ng different combinations of the multiple 
resources, the control module being configured to: 

process thfe data element as a non-stale data element using a 
combination o/the multiple resources, and 

generate, as the resource usage information, a history which 
identifies me combination of the multiple resources that processed 
the data e/lement as a non-stale data element. 
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The network node of claim 15 wherein the parameter within the data element is a 
Time-To-Live field, the contents of which identi^ a limit to the number of 
remaining nodes which can process the data element within the network, and 
wherein the controller includes: / 

circuitry that (i) updates a valueydefined by the contents of the 
Time-To-Live field of the data element to determine that the limit to the number 
of remaining nodes which can pro^ss the data element within the network has 
been reached, and (ii) provides,yas the signal to the source computer of the 
network, an hitemet Control Message Protocol error message. 

The network node of clami 1 5 wherein the controller is capable of processing data 
elements based on a ttming attribute, and wherein the controller includes: 

circuitry thm (i) receives, from the source computer through the network 
interface, a tuning command based on the resource usage information, and (ii) 
adjusts the tumng attribute based on the tuning command in order to change a 
maimer in vmich the controller processes data elements. 
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A computer program product that includes a computer readable medium having 
instructions stored thereon for providing resource usage informatiory^ch that the 
instructions, when carried out by the computer, cause the comput^ to perform the 
steps of: ^ / 

receiving a data element from a source computer cff the netv^ork; 

determining that the data element is stale based^n a parameter within the 
data element; and / 

removing the data element from the net>^rk and send a signal to the 
source computer of the network, the signal ijficluding (i) an indication that the 
node of the network has removed the data element from the network, and (ii) 
resource usage information describinyusage of resources within the node of the 
network. / 

The computer program procWct of claim 19 wherein the node of the network (i) 
includes multiple resourc^ and (ii) is capable of processing non-stale data 
elements using differed combinations of the multiple resources, and wherein the 
instruction fiirther clause the computer to perform the steps of: 

after the/^ep of determining, processing the data element as a non-stale 
data elementmsing a combination of the multiple resources; and 

g^erating, as the resoiirce usage information, a history which identifies 
the corafbination of the multiple resources that processed the data element as a 
norvstale data element. 
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A system for obtaining resource usage information, comprising: 
a source computer which provides a data element; and 
a network node, coupled to the source coiriputer, which forms at least a 
portion of a network with the source computer, the network node being configured 
to: / 

receive the data element from the source computer; 
determine that the dalia element is stale based on a 
parameter within the data dement; and 

remove the data element from the network and send a 
signal to the source computer, the signal including (i) an indication 
that the network node Ms removed the data element from the 
network, and (ii) resource usage information describing usage of 
resources within the network node. 

The system of claim 21 wherein me network node includes: 
multiple resources; and / 

a control module, coupled to the multiple resources, which is capable of 
processing non-stale data elements using different combinations of the multiple 
resources, the control module being configured to: 

procQTSS the data element provided by the source computer 
as a non-stale data element using a combination of the multiple 
resources/ and 

generate, as the resource usage information, a history which 
identifiis the combination of the multiple resources that processed 
the da/a element as a non-stale data element. 
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The system of claim 21 wherein the parameter witMin the data element is a 
Time-To-Live field, the contents of which identify a limit to the number of 
remaining nodes which can process the data eleiment within the network, and 
wherein the network node includes: / 

circuitry that (i) updates a value dewned by the contents of the 
Time-To-Live field of the data element tor determine that the limit to the number 
of remaining nodes which can process t|(e data element within the network has 
been reached, and (ii) provides, as the ssignal to the source computer of the 
network, an Internet Control MessagerProtocol error message. 

The system of claim 21 wherein the source computer includes: 
a memory which stores ayflatabase; and 
a controller, coupled to me memory, which is configured to: 

extract me resource usage information from the signal, 
update contents of the database with the extracted resource 
usage information, and 

generate a tuning command based on the updated contents 
of the database, and send the tuning command to the network node; 
and / 

wherein the network aode is capable of processing data elements based on a 
tuning attribute, andAvherein the network node includes: 



/ circuitry that (i) receives, from the source computer, the 
tumng command, and (ii) adjusts the tuning attribute based on the 
tj/ming command in order to change a manner in which the network 
/lode processes data elements. 




